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Sir: 

This is appellant's Appeal Brief in the appeal 
taken from the final rejection of claims 1 - 49 of the 
application as set forth in the Office Action, made 
final, mailed October 6, 2005. 

This is the second Appeal Brief filed by 
appellant in this application. Previously during 
prosecution, on January 14, 2005, appellant filed a 
first Appeal Brief in response to a first Final 
Rejection. The USPTO then re-opened and new grounds of 
rejection based on different references were asserted 
against the claims. 

Subsequently the USPTO issued a second Final 
Rejection. This Appeal Brief is responsive to the second 
Final rejection. 

REAL PARTY IN INTEREST 

The real party in interest in this appeal is 
Polaroid Corporation, a corporation organized and 
existing under the laws of the State of Delaware, of 
1265 Main Street, Waltham, MA 02451. 

RELATED APPEALS AND INTERFERENCES 

There are no related appeals and 
interferences. 
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STATUS OF CLAIMS 

1. Claims 1-3, 5-7, 12, 20 - 22, 24 - 
26, 35 - 37 and 39 - 41 have been rejected as being 
unpatentable over the references applied in support of 
the rejection. 

2. Claims 13 - 19, 30 - 34 and 45 - 49 have 
been allowed. 

3. Claims 4, 8 - 11, 23, 27 - 29, 38 and 42 
- 4 4 have been objected to as being dependent upon a 
rejected base claim but as being allowable if rewritten 
in independent form. 



STATUS OF AMENDMENTS 

Appellant did not file an amendment after the 
final Office action and elects to prosecute this appeal 
on the basis of the claims which were in the application 
prior to the final Office Action. 



SUMMARY OF INVENTION 

Appellant's claims are directed to a method 
and apparatus for selective attenuation, or removal, of 
corruption, or aliasing artifacts, in a digital signal. 
Corruption can be introduced into a digital signal by 
the phenomenon known as "aliasing". For a discussion of 
this phenomenon see page 4, lines 21 - 25 of the 
application. In particular, appellant's method is 



-4- 



Appl. No. 09/628,629 

Appeal Brief dated March 3, 2006 

designed to attenuate aliasing artifacts that occur in 
digital images captured with a sensor that does not have 
a suitable anti-aliasing filter. See the discussion 
extending from page 5, line 12 to page 6, line 5. In 
appellant's method the output signal is devoid of any- 
aliasing artifacts which were already present in the 
input signal. 

In the claimed method the resolution of the 
digital input signal is first reduced to provide a 
reduced resolution signal that has fewer data samples, 
or points, than the input signal. The reduced resolution 
signal is then median filtered, i.e., for any one sample 
in the reduced resolution signal the median filter 
computes the median of its neighboring n samples and 
replaces the sample value with the median value, to 
provide a filtered reduced resolution signal. It is well 
known in the art that a median filter is a non-linear 
filter. 

The filtered reduced resolution signal is then 
interpolated, that is, the number of data points is 
increased, to provide the digital output signal. 

The process of decimation and interpolation 
reduces the computational complexity involved in the 
claimed method. See, for example, the discussion on page 
17, lines 3 - 14. 
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REFERENCES APPLIED BY THE USPTO 



1. 



U.S. Patent No. 6,337,645 Bl 



("Pflaumer") . 



2. 



U.S. Patent No. 5,148,278 



("Wischermann 



) . 



3. 



U.S. Patent No. 5,623,317 ("Robinson et 



al.") . 



DISCUSSION OF THE REFERENCES 



1. 



Pflaumer is directed to audio signal 



processing and utilizes a linear -filter. The key problem 
to which the method of Pflaumer is directed is 
distortion which arises in an audio signal from the fact 
that new frequencies are created above the original 
Nyquist frequency due to interpolation or up-sampling 
(see column 2, lines 5 - 18) . This is in contrast to the 
artifacts dealt with in the method of appellant which, 
as discussed above, arise when the sampling rate of a 
signal is reduced due to decimation, or down-sampling, 
without the removal of high frequencies above the 
Nyquist frequency and these high frequencies "alias" to 
low frequencies. 



video signals, which are three dimensional signals, to 
"... suppress disturbing signals which occur most often 
in video signals that are received from a television 



2. 



Wischermann is directed to filtering 
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broadcast or by reproduction from video tape or other 
records" (see column 1, line 67 to column 2, line 2). 
There is described a three dimensional, non-linear 
filter for this purpose. 

3. Robinson et al. describes a method and 
apparatus for combining video signals with key signals 
while maintaining the integrity of the video signal and 
minimizing the effect of alias components. 

ISSUES 

A. Whether the subject matter of claims 1, 
20 and 35 is unpatentable under 35 USC § 103(a) as being 
obvious over Pflaumer and Wischermann. 

B. Whether the subject matter of claims 2, 
3, 5-7, 12, 21, 22, 24 - 26, 36, 37 and 39 - 41 is 
unpatentable under 35 USC § 103(a) over Pflaumer as 
modified by Wischermann and further in view of Robinson 
et al. 

GROUPING OF CLAIMS 

Pursuant to 37 CFR 1.192(c) (7), appellant 
requests that the claims be considered as two separate 
groups as follows: 
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1. Claims 1, 20 and 35. It is noted that 
claims 4, 7-9 and 23, which have been objected to, are 
dependent upon a claim in this group. 

2. Claims 2, 3, 5 - 7, 12, 21, 22, 24 - 26, 
36, 37 and 39 - 41. It is noted that claims 42 - 44, 
which have been objected to, are dependent upon a claim 
in this group. 

ARGUMENT 

I » The Art Rejections 
Summary 

The combination of references as applied by 
the USPTO would render the method of the primary 
reference unfit for its intended purpose. 

There is no suggestion or incentive to be 
found in the references cited to support the obviousness 
rejections which would place one skilled in the art in 
possession of the claimed subject matter as is required 
to properly support the rejections under 35 U.S.C. § 
103 (a) . 
Issue (A) • 

The purposes of the methods of Pflaumer and 
Wischermann are very different from the purpose of 
appellant's method. The references, viewed individually 
or in combination, do not teach or suggest the subject 
matter recited in claims 1, 20 and 35 (and claims 4, 7 - 
9 and 23) within the meaning of 35. U.S.C. § 103(a). 
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As described previously, the claimed invention 
is directed to a method and apparatus for selective 
attenuation of corruption in a digital signal. 
Corruption can be introduced into a digital signal by 
the phenomenon known as "aliasing". For a discussion of 
this phenomenon see page 4, lines 21 -25 of the 
application. In particular, appellant's method is 
designed to attenuate aliasing artifacts that occur in 
digital images captured with a sensor that does not have 
a suitable anti-aliasing filter. See the discussion 
extending from page 5, line 12 to page 6, line 5. In 
appellant's method the output signal is devoid of any 
aliasing artifacts which were already present in the 
input signal. 

In the method of appellant the resolution of 
the digital input signal is first reduced to provide a 
reduced resolution signal that has fewer data samples, 
or points, than the input signal. The reduced resolution 
signal is then median filtered, i.e., for any one sample 
in the reduced resolution signal the median filter 
computes the median of its neighboring n samples and 
replaces the sample value with the median value, to 
provide a filtered reduced resolution signal. The 
filtered reduced resolution signal is then interpolated, 
that is, the number of data points is increased, to 
provide the digital output signal. It is important to 
note that the digital output signal includes all the 
frequencies of the digital input signal. 
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As pointed out above it is well known that a 
median filter is a non-linear filter. 

The process of decimation and interpolation 
reduces the computational complexity involved in the 
claimed method. See, for example, the discussion on page 
17, lines 3 - 14 of the present specification. 

CI aim Int erpre tat ion 

The USPTO has in essence asserted that the present 

claims do not recite the features which are argued as 

being distinguishing over the prior art. The Office 

Action states (see page 2) that 

. „ .a recitation of the intended use of the 
claimed invention must result in a structural 
difference between the claimed invention and 
the prior art in order to patentably 
distinguish the claimed invention from the 
prior art. 

and that 

...applicant states only in the preamble to 
attenuate corruption of an input signal and is 
not found in the main limitations of the 
claims, therefore examiner has not given this 
any weight. 

Appellant ' submits that the USPTO' S 

interpretation of the claim language is erroneous. The 
claims, when read in the light of the specification, 
include the features by which appellant's method, 
apparatus and multi-resolution filter accomplish the 
intended purpose and distinguish from the references. 
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With respect to selective attenuation of 
corruption in a digital signal, this result is obtained 
by the method of the invention as claimed. The method 
claims recite a sequence of steps, including: the step 

(A) of reducing the resolution of a digital input signal 
to produce a reduced resolution signal; the step (B) of 
median filtering the reduced resolution signal, to 
produce a filtered reduced resolution signal; the step 

(C) of performing interpolation on the filtered reduced 
resolution signal to produce the digital output signal. 
As described in the specification, the digital output 
signal is devoid of any aliasing artifacts which were 
present in the digital input signal. 

The result obtained according to the method is 
clearly described in the specification. The terms 
present in the claimed sequence of steps, when read in 
light of the specification, must be read as providing 
the result taught by the specification. 

The apparatus claims (see claims 35 and 36 for 
example) recite corresponding means for carrying out the 
method steps and the multi-resolution filter claims (see 
claims 20 and 21 for example) recite a multi-resolution 
filter including the corresponding filters to carry out 
the method. 

Claims are to be interpreted in light of the 
specification See In re Van Geuns , 988 Fed. 2d 1181, 26 
USPQ 2d 1057 (Fed. Cir. 1993) . Here, when the claims are 
interpreted in this manner it is clearly apparent that 
the claimed method, apparatus and multi-resolution filter 
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are for the purpose of selectively attenuating, or 

removing, corruption, or aliasing artifacts, present in a 

digital input signal. 

The. Office Action further states, at page 2 

Also applicant is arguing much more than 
what is being claimed in the claim 
limitations . 

Appellant disagrees with this statement. Appellant has 
taken a consistent position throughout prosecution of 
the application, namely that the arguments advanced 
relate to, and are commensurate in scope with, the 
method, apparatus and multi-resolution filter recited in 
the claims. 

The teaching of Pflaumer 

The method of Pflaumer, as opposed to that of 
appellant, is aimed at audio signal processing. The key 
problem to which the method of Pflaumer is directed is 
distortion which arises in an audio signal from the fact 
that new frequencies are created above the original 
Nyquist frequency due to interpolation or up-sampling 
(see column 2, lines 5 - 18). This is in contrast to the 
artifacts dealt with in the method of appellant which, 
as discussed above, arise when the sampling rate of a 
signal is reduced due to decimation, or down-sampling, 
without the removal of high frequencies above the 
Nyquist frequency and these high frequencies "alias" to 
low frequencies. 
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It is important to note that Pflaumer is 
interested in preventing distortion due to interpolation 
from occurring whereas appellant's method is concerned 
with removing distortion that has already occurred and 
is present in the signal. 

The method of Pflaumer is generally described 

at column 3, lines 50 - 57 where it is stated 

[T]he method includes the steps of converting 
the analog signal to a digital signal using an 
analog to digital converter, filtering the 
digital signal using a digital decimation 
filter having an associated frequency response 
and subsequently filtering the digital signal 
through an interpolation filter having an 
associated frequency response. 

Thus, Pflaumer teaches a method wherein an audio signal 
is decimated, or down-sampled, followed by filtering the 
reduced resolution signal with a linear filter and 
subsequently interpolating the filtered signal with a 
linear filter. 

That a linear filter is used in the method of 
Pflaumer to filter the digital signal is clearly 
apparent from the characterization of the filter by the 
patentee as having an associated frequency response. A 
non-linear filter can not be characterized as having an 
associated frequency response since it does not have a 
single, or unique, frequency response; the frequency 
response of a non-linear filter changes as the signal 
content changes. Pflaumer is interested in "... 
attenuating the digital signal in a frequency range 
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generally corresponding to the transition band portion" 
(see column 3, lines 60 - 65) , which can only be 
achieved by employing a linear filter. 

The bandlimiting filter used in the Pflaumer 
method is used when reducing the sampling rate from the 
input format to the output format. The role of the 
bandlimiting filter is to remove any high frequencies 
that are present in the input signal and that can not be 
represented in the lower sampling rate of the output 
filter. To achieve this result, the bandlimiting filter 
is necessarily a linear filter since all frequencies 
outside the cutoff range have to be attenuated by this 
filter independent of the nature of the input signal. 

The linear bandlimiting filter used by 
Pflaumer is quite unlike the median filter utilized by 
appellant. As pointed out previously a median filter is 
a non-linear filter. The non-linearity of the median 
filter precludes the analysis of this type of filter in 
the frequency domain. The median filter switches its 
behavior depending on the input signal. For instance, if 
a median filter is presented with a step-edge, as 
illustrated in Fig. 10 of the present application, the 
output signal is also a step-edge with no degradation. 
Since, according to the method of appellant, all the 
frequencies in the input signal are reproduced in the 
output signal the median filter in this case is not 
acting as a bandlimiting filter. 
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The USPTO has acknowledged that the method of 
Pflaumer does not involve the use of a non-linear 
filter. 

The teaching of Wischermann 

To supply the acknowledged missing disclosure 
of Pflaumer the USPTO has relied upon Wischermann for 
its teaching of the use of a non-linear filter. The 
USPTO has concluded that "It would have been obvious to 
one skilled in the art to combine the teaching of 
Wischermann to that of Pflaumer because they are 
analogous in removing aliasing from a signal." (see page 
4 of the Office Action) This conclusion is clearly 
erroneous based on the facts of record. 

Wischermann deals with filtering video 
signals, which are three dimensional signals, to "... 
suppress disturbing signals which occur most often in 
video signals that are received from a television 
broadcast or by reproduction from video tape or other 
records" (see column 1, line 67 to column 2, line 2) . 
There is described a three dimensional, non-linear 
filter for this purpose. There is no mention of 
decimation or down-sampling of the signal. Consequently, 
there is no possibility of distortion arising due to the 
reduction of sampling rate of a signal, which is the 
problem addressed by the applicant's method. 
Interpolation is mentioned. However, contrary to 

applicant's method, where the interpolation is applied 
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after the non-linear filtering, Wischermann' s method 
requires the interpolation be applied before the non- 
linear filtering (see column 2, lines 50-53 and the 
description of Figs. 4 and 5 in column 6). Thus, this 
reference does not in any way teach or suggest the 
method and apparatus of appellant. 

Combining the references in the manner asserted by the 
USPTO would render the primary reference unfit for its 
intended purpose 

The assertion by the USPTO to the contrary 
notwithstanding, one skilled in the art would find no 
motivation or incentive in the teachings of the 
references to incorporate a non-linear filter in the 
method of Pflaumer. To do so would render Pflaumer unfit 
for its intended purpose. 

The non-linearity of the median filter 
utilized by appellant precludes the analysis of this 
type of filter in the frequency domain. As mentioned 
previously, the median filter switches its behavior 
depending on the input signal. For instance, if a median 
filter is presented with a step-edge, as illustrated in 
Fig. 10 of the present application, the output signal is 
also a step-edge with no degradation and no attenuation 
of any frequency. All the frequencies in the input 
signal are reproduced in the output signal. 

The method of Pflaumer could not achieve its 
desired result of preventing distortion due to 
interpolation (see, column 3, lines 41-47) if a median, 
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or non-linear, filter were to be substituted for the 
specified linear filter, i.e., a filter having an 
associated frequency response, since the median filter 
would not always attenuate the desired frequencies 
attenuating the digital signal in a frequency range 
generally corresponding to the transition band portion"; 
see column 3, lines 63-65) . Conversely, if a linear 
bandlimiting filter were to be substituted for the 
required median filter in the method and apparatus of 
appellant, the desired result of attenuating aliasing 
artifacts in the input signal without degrading the 
original signal could not be achieved. 

Further, to combine the teachings of the 
references in the manner asserted by the examiner would 
require taking from the teaching of Wischermann only the 
use of a non-linear filter completely out of the context 
in which it is taught. Doing so would take from the 
secondary reference only so much of its overall 
disclosure which is necessary to complete the asserted 
rejection without any consideration of the totality of 
the entire disclosure. 

Such hindsight reconstruction of the prior art 
to support a rejection under Section 103 is 
impermissible. Further, as pointed out above, to 
incorporate a non-linear filter into the method of 
Pflaumer would render the method of Pflaumer unfit for 
its stated purpose. 

It is evident from the foregoing that there is 
no suggestion to be found in Wischermann which would 
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motivate one skilled in the art to utilize a non-linear 
filter in the method of Pflaumer. Clearly, the combined 
teachings of these references would not provide to those 
skilled in the art any suggestion or motivation within 
the meaning of 35 U.S.C. § 103 to know of appellant's 
claimed method, apparatus and multi-resolution filter. 

Issue (B) * 

The combined teachings of Pflaumer, 
Wischermann and Robinson et al. do not teach or suggest 
the subject matter recited in claims 2, 3, 5 - 7, 12, 
21, 22 24 - 26, 24 - 26, 36, 37 and 39 - 41 (including 
claims 42 - 44) within the meaning of 35. U.S.C. § 
103 (a) . 

Claims 2, 3, 5, 6, 12, 21, 22, 24, 25, 36, 37, 
39 and 40 are dependent upon a claim in the group 
discussed above and include all the limitations of the 
claim (s) from which they depend. 

Independent claim 7 is directed to a method, 
independent claim 26 is directed to a multi-resolution 
filter and independent claim 41 is directed to an 
apparatus. These independent claims, as are independent 
claims 1, 20 and 35, are directed to a method, multi- 
resolution filter and apparatus for selective 
attenuation, or removal, of corruption, or aliasing 
artifacts, in a digital signal. 

The claims are patentable for the same reasons 
discussed in detail above with respect to Pflaumer and 
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Wischermann and further because the ■ disclosure of 
Robinson et al. does not teach or suggest the claimed 
subject matter. Robinson et al. describes a method and 
apparatus for combining video signals with key signals 
while maintaining the integrity of the video signal and 
minimizing the effect of alias components. As is 
illustrated in Fig. 1, the apparatus includes a low pass 
filter 13 and a high pass filter 15. An analyzer 16 on 
the output of the high pass filter detects whether there 
are any high frequency components which would otherwise 
cause alias components when the signal is decimated and 
if such high frequency components are present then low 
pass filtering occurs whereas if such high frequency 
components are not present then no unnecessary filtering 
occurs so as to maintain the integrity of the signal. In 
essence, the method of this reference utilizes a 
selective switch based on whether the signal includes 
components which will provide aliasing. 

This reference, like Pflaumer, is therefore 
concerned with preventing aliasing distortion from 
occurring in contrast to appellant's claimed method 
which concerns the removal of aliasing distortion. 
Furthermore, all low and high pass filters employed by 
Robinson are linear filters. It should also be noted 
from Fig. 1 that the order of operations proposed by 
Robinson is interpolation 10 first, followed by linear 
filtering 13, followed by decimation 14 whereas 
appellant's method involves decimation first, followed 
by non-linear filtering, followed by interpolation. 
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Those skilled in the art and knowing of the 



disclosures of these references would not be placed in 
possession of the presently claimed subject matter. 



For all of the foregoing reasons the 35 USC § 



103 rejections should be reversed and claims 1-49 
allowed . 



Polaroid Corporation 
Patent Department 
1265 Main Street 
Waltham, MA 02451 
Tel. : 781-386-6405 
Fax: 781-386-6435 



CONCLUSION 



Respectfully submitted, 




Gaetano D. Maccarone 
Registration No. 25,173 
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CLAIMS APPENDIX 

I . Claims On Appeal 

Claim 1: A method for filtering a digital input 
signal to produce a digital output signal, the method 
comprising steps of: 

(A) reducing a resolution of the digital input signal 
to produce a reduced resolution signal; 

(B) performing median filtering on the reduced 
resolution signal to produce a filtered reduced 
resolution signal; and 

(C) performing interpolation on the filtered reduced 
resolution signal to produce the digital output 
signal . 



Claim 2: The method of claim 1, wherein the step 
(A) comprises steps of: 

(A) ( 1 ) performing linear filtering on the digital 
input signal to produce a filtered digital 
input signal; and 
(A) (2) down-sampling the filtered digital input signal 
to produce the reduced resolution signal. 



Claim 3: The method of claim 2, wherein the step 
(A) (1) comprises a step of performing linear low-pass 
filtering on the digital input signal. 
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Claim 5: The method of claim 1, wherein the step 
(C) comprises steps of: 

(C)(1) up-sampling the filtered reduced resolution 
signal to produce an up-sampled filtered 
signal; and 

(C) (2) performing linear low-pass filtering on the 
up-sampled filtered signal to produce the 
digital output signal. 

Claim 6: The method of claim 5, wherein the step 
(C) (2) comprises a step of performing low-pass filtering 
using a linear low-pass filter for use in bi-cubic 
interpolation to produce the digital output signal. 

Claim 7: A method for filtering a digital input 
signal to produce a digital output signal, the method 
comprising steps of: 

(A) performing linear filtering on the digital input 
signal to produce a filtered digital input 
signal; 

(B) down-sampling the filtered digital input signal 
to produce a reduced resolution signal; 

(C) performing median filtering on the reduced 
resolution signal to produce a filtered reduced 
resolution signal; 

(D) up-sampling the filtered reduced resolution 
signal to produce an up-sampled filtered signal; 
and 
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( E) performing low-pass linear filtering on the up- 
sampled filtered signal to produce the digital 
output signal. 

Claim 12: The method of claim 1, wherein the 
digital input signal comprises a two-dimensional signal. 

Claim 20: A multi-resolution filter comprising: 

a resolution reduction filter to produce a reduced 

resolution signal by reducing the resolution of a 

digital input signal; 

a median filter to produce a filtered reduced 

resolution signal by filtering the reduced resolution 

signal; and 

an interpolation filter to produce a digital output 
signal by interpolating the filtered reduced 
resolution signal . 

Claim 21: The multi-resolution filter of claim 20, 
wherein the resolution reduction filter comprises: 

a linear filter to produce a filtered digital input 

signal by filtering the digital input signal; and 

a down-sampler to produce the reduced resolution 

signal by down-sampling the filtered digital input 

signal. 



Claim 22: The 
wherein the linear 
filter . 



multi -resolution 
filter comprises 



filter of 
a linear 



claim 21, 
low-pass 
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Claim 24: The multi-resolution filter of claim 20, 
wherein the interpolation filter comprises: 

an up-sampler to produce an up-sampled filtered 
signal by up-sampling the filtered reduced resolution 
signal; and 

a linear low-pass filter to produce the digital 
output signal by filtering the up-sampled filtered 
signal . 

Claim 25: The multi-resolution filter of claim 24, 
wherein the linear low-pass filter comprises a low-pass 
filter used in bi-cubic interpolation. 

Claim 26: A multi-resolution filter for filtering 
a digital input signal to produce a digital output 
signal, the multi-resolution filter comprising: 

a linear filter to produce a filtered digital input 
signal by filtering the digital input signal; 

a down-sampler to produce the reduced resolution 
signal by down-sampling the filtered digital input 
signal ; 

a median filter to produce a filtered reduced 
resolution signal by filtering the reduced resolution 
signal ; 

an up-sampler to produce an up-sampled filtered 
signal by up-sampling the filtered reduced resolution 
signal; and 
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a linear low-pass filter to produce the digital 
output signal by filtering the up-sampled filtered 
signal . 

Claim 35: An apparatus for filtering a digital 
input signal to produce a digital output signal, the 
apparatus comprising : 

resolution reduction means for reducing a 
resolution of the digital input signal to produce a 
reduced resolution signal; 

median filtering means for performing median 
filtering on the reduced resolution signal to produce a 
filtered reduced resolution signal; and 

interpolation means for performing interpolation on 
the filtered reduced resolution signal to produce the 
digital output signal. 

Claim 36: The apparatus of claim 35, wherein the 
resolution reduction means comprises: 

means for performing linear filtering on the 
digital input signal to produce a filtered digital 
input signal; and 

means for down-sampling the filtered digital input 
signal to produce the reduced resolution signal. 

Claim 37: The apparatus of claim 36, wherein the 
means for performing linear filtering comprises means 
for performing linear low-pass filtering on the digital 
input signal. 
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Claim 39: The apparatus of claim 35, wherein the 
interpolation means comprises: 

up-sampling means for up-sampling the filtered 
reduced resolution signal to produce an up-sampled 
filtered signal; and 

means for performing linear low-pass filtering on 
the up-sampled filtered signal to produce the digital 
output signal. 

Claim 40: The apparatus of claim 39, wherein the 
means for performing linear low-pass filtering comprises 
means for performing low-pass filtering employed in bi- 
cubic interpolation on the up-sampled filtered signal to 
produce the digital output signal. 

Claim 41: An apparatus for filtering a digital 
input signal to produce a digital output signal, the 
apparatus comprising steps of: 

means for performing linear filtering on the 
digital input signal to produce a filtered digital 
input signal; 

means for down-sampling the filtered digital input 
signal to produce a reduced resolution signal; 

means for performing median filtering on the 
reduced resolution signal to produce a filtered 
reduced resolution signal; 
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means for up-sampling the filtered reduced 
resolution signal to produce an up-sampled filtered 
signal; and 

means for performing low-pass linear filtering on 
the up-sampled filtered signal to produce the digital 
output signal. 
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II. Claims Allowed 

Claim 13: A method for producing a second digital 
image from a first digital image, the first digital 
image including a luminance signal, a first chrominance 
signal, and a second chrominance signal, the second 
digital image including the luminance signal, a first 
filtered chrominance signal, and a second filtered 
chrominance signal, the method comprising steps of: 

(A) filtering the first chrominance signal of the 
first digital image according to the method of 
claim 1 to produce the first filtered 
chrominance signal; and 

(B) filtering the second chrominance signal of the 
first digital image according to the method of 
claim 1 to produce the second filtered 
chrominance signal . 

Claim 14: The method of claim 13, wherein the first 
digital image is encoded according to a first color 
space, and wherein the method further comprises a step 
of: 

(C) converting a third digital image encoded 
according to a second color space into the first 
digital image. 

Claim 15: The method of claim 14, wherein the 
first color space comprises a luminance-chrominance 
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color space, and wherein the second color space 
comprises an RGB color space. 

Claim 16: The method of claim 15, wherein the step 

(C) comprises steps of: 

(C) (1) subtracting a green color signal of the third 
digital image from a red color signal of the third 
digital image to produce the first chrominance signal 
of the first digital image; 

(C) (2) subtracting the green color signal of the 
third digital image from a blue color signal of the 
third digital image to produce the second chrominance 
signal of the first digital image; and 

(C) (3) providing the green color signal as the 
luminance signal of the first digital image. 

Claim 17: The method of claim 14, further 

comprising a step of: 

(D) converting the second digital image into a fourth 
digital image encoded according to a third color 
space . 

Claim 18: The method of claim 17, wherein the 
first color space comprises a luminance-chrominance 
color space, and wherein the third color space comprises 
an RGB color space. 

Claim 19: The method of claim 18, wherein the step 

(D) comprises steps of: 
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(D) (1) adding the first filtered chrominance signal 
to the luminance signal to produce a red color signal 
of the fourth digital image; 

(D) (2) adding the second filtered chrominance signal 
to the luminance signal to produce a blue color signal 
of the fourth digital image; and 

(D) (3) providing the luminance signal as a green 
color signal of the fourth digital image. 

Claim 30: A multi-resolution filtering system for 
producing a second digital image from a first digital 
image, the first digital image including a luminance 
signal, a first chrominance signal, and a second 
chrominance signal, the second digital image including 
the luminance signal, a first filtered chrominance 
signal, and a second filtered chrominance signal, the 
multi-resolution filtering system comprising: 

a first multi-resolution filter according to claim 
20 to produce the first filtered chrominance signal by 
filtering the first chrominance signal of the first 
digital image; and 

a second multi-resolution filter according to claim 
20 to produce the second filtered chrominance signal by 
filtering the second chrominance signal of the first 
digital image. 
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Claim 31: The multi-resolution filtering system of 
claim 30, wherein the first digital image is encoded 
according to a first color space, and wherein the multi- 
resolution filtering system further comprises: 

a first color converter to convert a third digital 
image encoded according to a second color space into 
the first digital image. 

Claim 32: The multi-resolution filtering system of 
claim 31, wherein the first color converter comprises: 

a first subtractor to develop the first chrominance 
signal by subtracting a green color signal of the third 
digital image from a red color signal of the third 
digital image; and 

a second subtractor to develop the second 
chrominance signal by subtracting the green color signal 
of the third digital image from a blue color signal of 
the third digital image. 

Claim 33: The multi-resolution filtering system of 
claim 31, further comprising: 

a second color converter to convert the second 
digital image into a fourth digital image encoded 
according to a third color space. 

Claim 34: The multi-resolution filtering system of 
claim 33, wherein the second color converter comprises: 
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a first adder to develop a red color signal of the 
fourth digital image by adding the first filtered 
chrominance signal to the luminance signal of the 
second digital image; and 

a second adder to develop a blue color signal of 
the fourth digital image by adding the second 
filtered chrominance signal to the luminance signal 
of the second digital image. 

Claim 45: An apparatus for producing a second 
digital image from a first digital image, the first 
digital image including a luminance signal, a first 
chrominance signal, and a second chrominance signal, the 
second digital image including the luminance signal, a 
first filtered chrominance signal, and a second filtered 
chrominance signal, the apparatus comprising: 

means for filtering the first chrominance signal of 
the first digital image according to the method of 
claim 1 to produce the first filtered chrominance 
signal; and 

means for filtering the second chrominance signal 
of the first digital image according to the method of 
claim 1 to produce the second filtered chrominance 
signal . 

Claim 46: The apparatus of claim 45, wherein the 
first digital image is encoded according to a first 
color space, and wherein the apparatus further 
comprises : 
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means for converting a third digital image encoded 
according to a second color space into the first 
digital image. 

Claim 47: The apparatus of claim 46, wherein the 
means for converting comprises: 

means for subtracting a green color signal of the 
third digital image from a red color signal of the 
third digital image to produce the first chrominance 
signal ; 

means for subtracting the green color signal of the 
third digital image from a blue color signal of the 
third digital image to produce the second chrominance 
signal; and 

means for providing the green color signal as the 
luminance signal. 

Claim 48: The apparatus of claim 45, further 
comprising : 

means for converting the second digital image into 
a fourth digital image encoded according to a third 
color space. 

Claim 49: The apparatus of claim 48, wherein the 
means for converting comprises: 

means for adding the first filtered chrominance 
signal to the luminance signal of the second digital 
image to produce a red color signal of the fourth 
digital image; 
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means for adding the second filtered chrominance 
signal to the luminance signal of the second digital 
image to produce a blue color signal of the fourth 
digital image; and 

means for providing the luminance signal of the 
second digital image as a green color signal of the 
fourth digital image. 
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III. Claims Objected To 

Claim 4: The method of claim 3, wherein the step 
of performing linear low-pass filtering on the digital 
input signal comprises a step of performing mean 
filtering on the digital input signal. 

Claim 8: The method of claim 7, wherein the step 
(B) comprises a step of: 

(B) (1) down-sampling the filtered digital input 

signal by a down-sampling factor to produce 

the reduced resolution signal; 
wherein the step (D) comprises a step of: 
(D) (1) up-sampling the filtered reduced resolution 

signal by an up-sampling factor to produce the 

up-sampled filtered signal; and 
wherein the up-sampling factor and the down-sampling 
factor are equal. 

Claim 9: The method of claim 8, wherein the step 
(A) comprises a step of: 

(A) performing linear filtering with a rectangular 
impulse response of length dec on the digital 
input signal to produce the filtered digital 
input signal; and 
wherein dec is equal to the down-sampling factor and 
to the up-sampling factor. 

Claim 10: The method of claim 9, wherein the step 
(E) comprises a step of: 
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(E) (1) performing low-pass linear filtering with 

a support of length dec on the up-sampled 
filtered signal to produce the digital 
output signal. 

Claim 11: The method of claim 1, wherein the 
digital input signal comprises a signal corresponding to 
a chrominance channel of a digital image. 

Claim 23: The multi-resolution filter of claim 22, 
wherein the linear low-pass filter comprises a mean 
filter. 

Claim 27: The multi-resolution filter of claim 26, 
wherein the down-sampler has a down-sampling factor that 
is equal to an up-sampling factor of the up-sampler. 

Claim 28: The multi-resolution filter of claim 27, 
wherein the linear filter has a support that is equal to 
the down-sampling factor and the up-sampling factor. 

Claim 29: The multi-resolution filter of claim 28, 
wherein the linear low-pass filter has a support that is 
equal to the down-sampling factor and the up-sampling 
factor. 

Claim 38: The apparatus of claim 37, wherein the 
means for performing linear low-pass filtering comprises 
means for performing mean filtering on the digital input 
signal . 
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Claim 42: The apparatus of claim 41, wherein the 
means for down-sampling comprises means for down- 
sampling the filtered digital input signal by a down- 
sampling factor to produce the reduced resolution 
signal, wherein the means for up-sampling comprises 
means for up-sampling the filtered reduced resolution 
signal by an up-sampling factor to produce the up- 
sampled filtered signal, and wherein the up-sampling 
factor and the down-sampling factor are equal. 

Claim 43: The apparatus of claim 42, wherein the 
means for performing linear filtering comprises means 
for performing linear filtering with a rectangular 
impulse response of length dec on the digital input 
signal to produce the filtered digital input signal, and 
wherein dec is equal to the down-sampling factor and to 
the up-sampling factor. 

Claim 44: The apparatus of claim 43, wherein the 
means for performing low-pass linear filtering comprises 
means for performing low-pass linear filtering with a 
support of length dec on the up-sampled filtered signal 
to produce the digital output signal. 
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EVIDENCE APPENDIX 

Appellant has not submitted in the application 
any evidence pursuant to §§ 1.130, 1.131 and 1.132 of 37 
Code of Federal regulations. 
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RELATED PROCEEDINGS APPENDIX 

There are no decisions by a court or the Board 
of Patent Appeals and Interferences in any related 
proceedings . 
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